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We use the Thomas-Fermi model of macro-
scopic nuclear properties described in [1] to dis-
cuss two applications: a) the response of the nu-
clear energy to changes of the neutron and pro-
ton diffusenesses, and b) the equation of state
of cold nuclear matter. Under a) formulae are
provided which will make it possible to improve
existing Microscopic-Macroscopic calculations of
nuclear properties by the inclusion of the two
degrees of freedom associated with the neutron
and proton diffusenesses [2]. The algebraic for-
mulae presented under b) may serve as a reliable
baseline estimate of the equation of state [3].

a) Estimating the dependence of the nuclear
surface energy on surface diffuseness may turn
out to be important for locating more reliably
the magic numbers in the region of superheavy
nuclei. In order to find the ground-state en-
ergy and shape of the nucleus the sum of the
microscopic shell correction and a macroscopic
energy is varied as a function of the shape de-
grees of freedom.
face diffuseness is usually kept constant, but one
may well ask how the results would change if the
diffuseness were to be treated as an additional
degree of freedom, to be varied simultaneously
with the shape degrees of freedom. There have
also been indications [4] that an increased sur-
face diffuseness would begin to favour the magic
proton number Z=126 over 114. This possi-
bility of a reappearance of the magic number
7=126 would affect forthcoming searches for su-
perheavy nuclei, and it is important to throw fur-
ther light on this question by performing up-to-
date macroscopic-microscopic calculations gen-
eralized to include the surface degrees of free-
dom.

In such variations the sur-

b) There has always been considerable interest
in the energy per particle of nuclear matter con-
sidered as a function of the nuclear density and
the relative neutron excess. This fundamental

quantity plays a key role in theories of neutron
stars and supernova explosions, as well as in the
interpretation of nucleus-nucleus collisions at en-
ergies where nuclear compressibility comes into
play.

Direct information on e(p,d) is difficult to
come by for values of the density p away from
those characterizing normal nuclei and for values
of the asymmetry § beyond the relatively small
values characteristic of the most neutron-rich nu-
clei. One way to extrapolate beyond this limited
regime is by using a nuclear model (like ours [1])
fitted to binding energies of finite nuclei and ex-
trapolating to nuclear matter.

For very large extrapolations (several times
the standard density) our simple expression for
e(p, ) will have to be judged by whatever exper-
imental information becomes available, and by
comparisons with theories that are considered to
be intrinsically more reliable. (In this connec-
tion see [5], where our e(p,d) was incorporated
in neutron star studies and the results compared
with those based on other theoretical equations
of state.) In the meantime, because of its sim-
plicity and firm contact with measured proper-
ties of finite nuclei, our algebraic expression for
e(p, ) could be used as a convenient baseline for-
mula for the equation of state of cold nuclear
matter.

“Extracted from: The Proceedings of the XXXII Za-
kopane School of Physics, Zakopane, Poland, Sept.1-9,
1998.

[1] W.D. Myers and W.J. Swiatecki, Nucl. Phys.
A601 141 (1996)

[2] W.D. Myers and W.J. Swiatecki, Phys. Rev.
C58, 3368 (1998).

[3] W.D. Myers and W.J. Swiatecki, Phys. Rev.
C57, 3020 (1998).

[4] H. Meldner, Ark. Astron. 36, 593 (1967).

[5] K. Strobel, F. Weber, M.K. Weigel and Ch.
Schaab, Int. J. Mod. Phys. E6, 669 (1997).



